Genetic polymorphism in the phenobarbital-responsive enhancer module of the UDP-glucuronosyltransferase 1A1 gene and irinotecan toxicity.
Genetic polymorphism of the UDP-glucuronosyltransferase (UGT) 1A1 gene is associated with the decreased glucuronidation activity of an active metabolite of irinotecan, SN-38, and UGT1A1*28 has been shown as a predictive factor for irinotecan toxicity. The phenobarbital-responsive enhancer module (PBREM) of the UGT1A1 promoter region has been reportedly associated with the transcriptional activity of the gene. We investigated whether the polymorphism of PBREM (T-3279G) would affect inter-patient variations in sensitivity to irinotecan toxicity. The study population comprised 119 cancer patients who had received irinotecan. We reviewed their clinical records, including patient characteristics, and observed their toxicity levels following irinotecan infusion. Genotyping was performed by sequencing analyses. Logistic regression analyses were performed to assess the relationship between genotypes and irinotecan toxicity. We identified the homozygotes of the reference allele for T-3279G in 68 patients, the heterozygotes in 37, and the homozygotes for the variant in 14. Logistic regression analysis indicated a significant association between the homozygotes for T-3279G and the severe toxicity (odds ratio 5.80; 95% confidence interval 1.67-20.1). However, multivariate analysis, including the data of UGT1A1*28 polymorphism, revealed a diminution of the association due to a highly significant linkage disequilibrium between these polymorphisms. Our results suggest that a highly significant linkage disequilibrium exists between T-3279G and UGT1A1*28 polymorphisms, and that the variants of T-3279G and UGT1A1*28 cooperatively decrease transcriptional activity of the UGT1A1 promoter. The determination of T-3279G and UGT1A1*28 genotypes might be clinically useful in predicting severe irinotecan toxicity in cancer patients.